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Amendments to the Claims: 

1 . (currently amended) A method for detecting misfires of cylinders of a reciprocating 
internal combustion engine, the method comprising the steps of: 

predefinin g an fueled acceleration profile for a normal operation of the engine; 
acquiring a series of acceleration data representative of acceleration behavior of the 

reciprocating engine nsine a cen tral difference algorithm: 
sampling tho data to obtain acceleration data samples at a rate sufficient to obtain up to 

fourth-Older perturbations of the acceleration data; 
correcting the samples urin g the fiieled acceleration profile; 
filtering the samples to provide bandwidth limited samples; 
providing the samples to at least two channels; 

pattern matching the samples in the first channel to enhance haimonic phenomena and reduce 
random phenomenc^ 

pattern canceling ttie samples in the second channel to enhance random phenomena and 

reduce harmonic phenomena; and 
detecting misfires dependent on a magnimde of the filtered acceleration data samples. 

« • 

2. (ouirently wnended) A method in accordance with claim 1, fardior oomprioing a g iisgjn 
die step n nin-n i >t,-Tip fiin. nf i TT i plon unlng taredefinine a ftteled oeir e ctiott acceleratiftn vv?S\e md-e 
1 1 r^.nUA rnrrnr>tinn inftliides adapting the fueled acce l eration profile as a fimction of SIKC4 and 

load . 

3. (original) A method in accordance with claim 1, fiuther comprising a second filtering step 
for each channel, wherein the second filtering step includes highpass filtering the samples non- 
linearly to reduce signals less than order 0.5. 
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4. (currently amended) A method in accordance with claim 1, furtfacg oomprioing wherein the 
acquiring step e# includes calculating acceleration from velocity infonnation using ft M central 
difference algorithm that taVes a difTereaee bet ween an earlier vfllocitv sample and a later 
velocity sample- wherein an i''' acceleratio n sample is deitermiTied from velocity samples as 

acceleralioii | = Vu| -Vi.i 

such that the acceleration is a fimction of the change in velocity with respect to phase. 

5. (original) A method in accordance with claim 1 , further compiising the step of weighting 
and integrating the acceleration samples over an arbitrary crankshaft rotational angle of any 
vddth including fractional samples. 

6. (original) A method in accordance with claim 5, including a substep of decimating die 
samples to a lower rate that is not necessarily an integer factor of the sample rate utilizing linear 
interpolation. 

7. (original) A method in accordance widi claim 1, wherein the detecting step includes 
shifting time-weighted trimmed-median acceleration samples from a sorted center value to one 
of an average and median value dependeiit upon detected misfires. 

8. (original) A mefliod in accordance with claim 1, wh»ein the providing step includes 
providing 4iee channels and the pattern matching step includes pattern matching cyclically 
sampled data to enhance detection of hard misfires in the first channel an using different pattern 
matching for sampled data to enhance detection of multiple misfires in the third channel. 

t 

9. (currently amended) A method in accordance wifli claim 4 2, wherein a - Boparoto fin tte- 
impube rpeponnT' filtfr ir-r^^^^'^^'i i" rhimn t il the iiieled accelBTa.tion profile is bandwidth 
)im^ |ed to reduce DC signals and aienals with an order gre ater than second order. 
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10. (origiiial) A method in accordance with claim 1, wharein the sampling st^ includes 
determining one ot more of the group of: work, power, torque, and indicated mean effective 
pressure (IMEP). 

Ih (currently amended) A method for detecting misfires of cylinders of a reciprocating 
internal combustion engine, the method comprising the steps of: 

predefining a fueled acceleration profile for a nomial operation of th^ enp^'ne and a non- 
fiieled correc tion profile: 

acquiring a series of acceleration data representative of acceleration behavior of the 

ri>ripmpntiTig engin e using a central difference algorithm at eac h sample that takes a 

differgnce between an earlier velocity sample and a late r velocity sample: 
oversampling the data to obtain accelemtion data samples at a rate sufScient to obtain up to 

fourth-order perturbations of the acceleration data; 
adaptin g the fueled acceleration profile as a function of speed and loadj 
correcting the samples using a the fueled correction profile and lb flie non-fiieled correction 

profile: 

filtering the samples with a variable order finite-impulse response to provide bandwidth 

limited samples; 
providing the samples to at least two channels; 
highpass filtering the samples non-linearly in each channel; 

pattern matching the samples in the first channel to enhance harmonic phenomena and 

reduces random phenomena for detecting bard misfires; 
pattern canceling the samples in the second channel to enhance random phenomena and 

reduces harmonic phenomena for detecting random misfires; and 
detecting misfires d^endent on a magAitude of the filtered acceleration data samples. 

12. (original) A method in accordance with claim 1 1, wherein the second filtering step filters 
each channel to reduce signals less than order 0.5. 
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13. (cmrently amended) A method in accordance with claim 1 1, further Gomprking whcreia 
the acquiring step ef includes calculating acceleration from velocity infonnation using a ^ 
central difference algorithm at each sample tfeat to takes a difference between an earUer velocity 
sample and a later velocity fiampl e, wherein an i^^ acceleration sample is determined from 
velocity samt>les as follows 

acceleration! ^'Vjtl -vh 
such that the acceleration is a function o f the change in velocity with respect to phase. 

14. (original) A method in accordance with claim 1 1, further comprising the step of 
weighting and integrating the acceleration samples over an arbitrary crankshaft rotational angle 
of any width including fractional samples and decimating the samples to a lower rate that is not 
necessarily an integer factor of the sample rate utilizing linear interpolation 

15. (original) A method in accordance with claim 1 1, wherein die detecting step includes 
shifting time-weighted trimmed-median acceleration san:^)les from a sorted center value to one 
of an average and median value dependent upon detected misfires. 

16. (original) A method in accordance with claim 1 1, wherein the providing step includes 
providing three channels and the partem matching step includes pattern matching cyclically 
sampled data to enhance detection of multiple misfires in the third channeL 
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17. (currently amended) A misfire detection system for a reciprocating internal combustion 
engine, the system comprising: 

acceleration measurement means for acquiring a series of acceleration data representative of 
acceleration behavior of the reciprocating engin e losing a central d ifference algorithm: 

means for sampling the data to obtain acceleration data samples at a rate sufficient to obtain 
up to fourth-order perturbations of the acceleration data; 

means for filtering the samples to provide bandwidth limited samples; 

means for pattern matching the samples to enhance harmonic phenomena over.randoro 
phenomena; 

means for pattern canceling the samples in the second channel to enhance random 

phenomena over hannonic phenomena; and 
means for detecting misfires dependent on a magnitude of flie filtered acceleratian data 

samples. 

18. (original) A system in accordance with claim 17. fiuther comprising means for weighting 
and integiating the acceleration samples over an arbitrary crankshaft rotational angle of any 
width including fractional samples. 

19. (original) A system in accordance with claim 18, including means for decimating the 
samples to a lower rate that is not necessarily an integer factor of the sample rate utilizing linear 
interpolation. 

20. (original) A system in accordance with claim 17 wherein the means for detecting include 
means for shifting time-weighted trimmed-median acceleration samples fi-om a sorted center 
value to one of an average and median value dependent upon detected misfires. 

21. (original) A system in accordance with claim 17, wherein the means for pattern matching 
include a separate pattern matching for tiie sampled data to enhance detection of multiple 
misfires. 
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22. (original) A system in accordance with claim 17, wherein the means for sampling 
included determining one or more of the group of: work, power, torque, and indicated mean 
effective pressure (IMEP). 
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